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Maximum Extent of Persistent Flooding was
created using daily 250 meter resolution
data from the MODIS instrument on the
TERRA satellite. The Vegetative Cover
Conversion algorithm was modified to
process daily data determining the extent of
water per day for all non-cloudy
observations on August 30 through
September 5, 2005. The background image is
a mosaic created using Landsat 7 ETM+
bands 7.4,2 collected in the fall of 2001.
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MODIS Fire & Albedo Product

Application Example

Jin, Y." and Roy, D.P.2

Fire-induced albedo change and its radiative
forcing at the surface in northern Australia
Geophys. Res. Lett., 2005, 32, L13401, doi:10.1029/2005GL022822

1 Department of Earth System Science,
University of California, Irvine, CA

2 Geographic Information Science Center of Excellence,
South Dakota State University, Brookings, SD
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Amazon Rainforests Green-up with
Sunlight in Dry Season
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Large Seasonal Swings in Leaf Area
of Amazon Rainforests

Annual Average Leaf Area Index

Myneni et al. (unpublished)









MOD12Q2: Global Vegetation Phenology

First global products for
vegetation phenology based
on MODIS EVI data released
for 2001-2004
» Identifies key transition
dates in growing season

b
Onset EVI decrease
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Temperature-Driven Phenology in
Northern Hemisphere

Thermal “Time Chilling” Model for
Forest Greenup:

— C

— Tpp is degree days and C is the #
oP days below threshold.

— Explains ~ 83-95% of variance in
TDD

Implication:
— High latitude warming may have
small effect on forests
— Lower latitudes may have delayed
delayed greenup!

Forests in North America
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Forests in Europe and Asia
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Jolly, Nemani, Running. Global Change Biology 2005
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US West Montane zone vegetation dynamics change
in response to a global warming-like temperature
increase induced by a severe drought: “Plants green
up and ecosystem becomes vulnerable to invasive
species’’

Kamel Didan, Alfredo Huete
TBRS Lab., SWES Dept.

The University of Arizona

Terrestrial Biophysics & Remote Sensing Lab f

. TEBRRS
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AGU Fall Meeting, 2005
San Francisco, CA
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Cumulative VI anomaly (the Rockies)

2002 . 2005 CUM MDYV _Rel Anormoly
1100

By 0 L e

s=10%F -

e i

e - o =

=108 L -

— Lk [ %
L' ercent Amomoly

1IN LTl At il

Gx1O"

S5=10"F

4=i0" |

%=1 07 -

* A
i

210"

1108 |

o x x - e
—40 — =L} 1= 40
I-"'-l.-rc ank N'I'Dn'lcll;f




T,
s

‘

FPAR 'anomaly*
Jul./Aug./Sept.
2003-mean(2000-2002)
Unit: fraction

0230

0.2

a1
0.0
=01

-0.2

-0.250

Reichstein 2005



Summer 2003 GPP 'anomaly’ acc.
to MOD17+
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Spring Thaw Impacts to Boreal-Arctic NPP

Spring Thaw Trend (SSM/I, 1988-2001)
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Map (at left) of the SSM/T derived trend in the timing of spring
thaw for the pan-Arctic basin and Alaska, excluding non-vegetated
areas (in grey). The SSM/I thaw signal coincides with the seasonal
relaxation of low temperature constraints to photosynthesis and
the onset of the growing season at high latitudes. The timing of
thaw corresponds closely with regional anomalies in annual NPP
derived from the MOD17A2 production efficiency model and the
AVHRR Pathfinder record over Alaska and Northwest Canada
(above). Negative anomalies relative to the long-term (1988-2001)
satellite record denote both earlier thaws and greater productivity
while positive values denote the opposite response. Mean annual
variability in springtime thaw is on the order of +7 days, with
corresponding impacts to annual productivity of approximately
1% per day. Satellite based observations of an advancing spring
thaw trend may be a physical mechanism driving positive vegetation
productivity trends and an advancing CO, cycle for northern
latitudes.

Source: Kimball, J.S., K.C. McDonald and M. Zhao, 2005. Earth Interactions (In-review)



Changes in per capita NPP (1982-1999)
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Terrestrial Observation and Prediction System

Orbiting Satellites

Weather Networks Terra/Aqual/Landsat/lkonos

Landcover/
change, Leaf
area index,
surface
temperature,

Temperature/rainfall/ snclrw t:iﬂver and
radiation/humidity/wind cloud cover

ngfgigap?ﬁgﬁr Ecosystem Weather & Climate

networks, Soils simulation models Forecasts

L

Monitoring & Forecasting
Stream flow, soil moisture, phenology, fire risk, forest/range/crop production
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Applications



+ Upgrade from AVHRR 8km to MODIS = . comm
— Establish Data Continuity
* NRT MODIS Rapid Response Data

— Customized products

« MODIS Crop Mask / Type Mapping
« MODIS/AVHRR Time-series Data Base
* Improved GUI for Information Extraction

 Develop an Operational FAS Prototype based at GSFC
* Prepare for use of NPP VIIRS

Project website: http://tripwire.geog.umd.edu/usda/index.asp



; Crop Explorer for Major Crop Regions - Microsoft Intermet Explorer
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Weather Data
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Mg,
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— Current precipitation & temperature
compared to climate normals

— Source: AFWA & WMO

Crop Models
— Soil moisture (two-layer)

Crop calendars (or stage)
for spring wheat, winter wheat, & corn

Source: Models originally developed by
ARS AGRISTARS project (1980s)

Vegetation Indices

GAC (8-km) and LAC (1-km)
from AVHRR-NOAA
SPOT-VEG (1-km)

MODIS RR and Time Series
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Developing a f
systern for South Africa
e In South Africa wildfires often make headline
news.
e Following a tragic incident in 2001 the

De

partment of Agriculture installed a MODIS

Direct Broadcast system at the Satellite

Ap

plications Center (SAC) in Pretoria

SAC asked UMD and NASA to help demonstrate

the utility of a fire early warning system to the
National Disaster Management Center and
Eskom - South African power company
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1. Replicate the
system to enable automated processing
of near real-time (40 mins) active fire
data and production of MODIS imagery

2. Customize Internet
mapping tool to allow users to view and
query the full database of active fire
detections.

3. Develop an
system to warn managers of

fires within a 2.5km buffer around
transmission lines



ESKOM

Disaster
Management Unit

Weather Service

Forest Department
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% Fire Alert! (beta long version) - Message (Plain Text)
Fba Edit Yiew [nesrt  Format  Tools  Actions Help
CoReply TuReplytodl OForwerd &

O Extra bne bresks in this message were removed, To restore, click here,
ipasafsac.co.za Sent: Mon Bf2[2

Jacques Descloitres; jschmaktz@pmall gsfc nasa, gov; pirosb@csir,co.za; Suresh Eumar;
Casne Dawies

+278200700430,,
MODIS fires near
"National Towers™:

0.56 km from 1AP-
1249, 10:

Fire Alert! {beta long version)

to ESKON distribution grid:

i 2004/ 11 Discance from 31.03,
to ESHOM discribucion ga.:u.i' 0.41 km - Clo=esc point: 31.1
25.721 on segwent "412492%, 08/02/2004/11:30

: Reply




IMDDIS Fires within 5km corridors around
the Transmission System
June - mid October 2004
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Results from the 2004 fire season

e ESKOM statistics show a 30% drop in line
faults since the introduction of AFIS

e The system was successful in raising
awareness and better enabled ESKOM to
manage fire events

e The economic benefits to ESKOM will lead
to them continuing to fund AFIS - and
make the data freely available to other
users in the region



Operational Deforestation Detection in

Brazilian Legal Amazon with MODIS

(DETER - DEteccao em TEmpo Real do Desmatamento
na Amazonia Legal)

www.obt.inpe.br/deter

Reference: deforestation map available from the Landsat derived
deforestation product (PRODES) for the previous year

— Monthly detection of changes in forested areas without cloud cover
— Rapid production and dissemination of the results using the internet

— Daily acquisitions and free availability key for operational real-time
monitoring

— Not a substitute for higher resolution, Landsat-like observations but allows
rapid assessment

INPE I
MINISTERIO DA CIENCIA € TECNOLOGIA

INSTITUTO NACIONANAL DE PESOLIISAS €ESPNACINIS



PRODES Project Deforestation Database i MODIS image Ground Station
for the previous years from NASA Cuiaba / MT

Processing data in S.J. (In the future)
Campos: SPRING - detection
of new deforistation areas

Products in the Internet

Fiscalization: IBAMA
and other Institutions
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DATA BLENDER PROJECT

“Daily” Landsat Surface Reflectance

« Objectives:

blend high-frequency temporal information from MODIS and
high spatial resolution information from Landsat to produce
“daily” Landsat-like surface reflectance

 Input:

M1 M2 B M3 B M4 B M5 MODIS (500m)
» time
L1 L2 L3 L4 L5 Landsat (30m)

MODIS surface reflectance M(x;y; t) at t,
Landsat surface reflectance L(x;y; t) at t,
MODIS surface reflectance M(x;y;ty) at t,

Predict:

Landsat surface reflectance L(x;Yy;ty) at t,

Masek et al. GSFC



5/24/01 (144) 6/4/01 (155) 7/4/01 (185) 7/11/01 (192)

Blender Algorithm
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